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W** M Jrt^aij jji y^-Ji VjoJi j ^Ij ^jJij 

• Q>- Jjts yll J#!A J*~&* 

« ^_-— T ^1 iij^ Recrystalizcd L^Jj^L al*-* £-^L»f y «_«Jfcll JJl>l j-±2-j 

U>£J £•-*•*# (a-a+J 4 Redistiled Water AjJmSi aW. »U y l^ISlj 

i-Jiill JJU^LJ i-Jkill } jjkdl JaAII abjy . i^A>Jl i-jU* 

0>t ULJ1 ^UyJl ^^U./iUr./ (PH) 4->^JI ^ 

: J3f CH*) Oji £*=-* if** **> u*4r^ 

PH ■ - log (H*) or (H*)-10 M{ 

^ ^ ua**** d J r*j 

. >> y v^J« M J^W 1 

yi « \o^Jl i^U UyJl VJI oUfta ^1 ^ ^ ^ 

OjJ >*5y Jb L^T 4 >i-^ *«-**» y Cyrjj^ ckjfr 

> y^> t u > ^ ab > ^ ^ 

• C*?}^ jfj**0*+ * Al-J 

S^» ■**■> «V ^ ^ J* <■*/> J* 4 * iA» 

• ^ : 

^ t*i> yj . CAa^I >Vl ^ yrW^l < ^Vl ) vJrfH, 

^ J>- yiJi c ±j Jl 4> - 

4_^UiJl U» j _ r ^Ju ) 4 Constant Potential Differences X+aJI y G»U fcf y^y w-i*J 

yfWjJl w-kUlj 4 y^l‘ Jr-^^ 1 J-^O • °->J--*“ (^J a-W> *'>• J^ 1 ^ 

UbU V J^ l J Ukit y r ^-t il * y JJaif 

u-T>Ll jt VJ 1 al >' C* ^ s-1^ ^ ‘ J4- ^1 

. ^iJl ^1 al>l j( Uiil > jt ^jWjll jl o'jULl loJjil jt 
U l4 - * < 4 Ju^vi-Yl Ou\i U f-*) ^ •>« J !*^ •-** 


ri 



PH ± ^ y U»- I4J* sUlj . jl .V^Jl, J-, 

*-*> *j!r*’ J*y cM 1 -' 41 ^ f ' • • “r*~* ')r>- y wr^J * % • * 0 

^UJ <^Y*oxW,_^ r ^l^-, ^ cJdo 

.(^-.TA) 

: Test Papers jl+liYI J j J - * f 

. *A^5 Uaj oVbv i»\^ ^lAi» ^ i*U* o^- 

(*- ' yy*o ^yU ^Li*, fcjy J* fQ cAiUJ *}L+i 

( > aJjUi^ iix ^Li) jl * L>y~+ J' o-y y ^x. ^Li) 

jl jl c-lyS' j! pjB ~lljf jl c-</J } j' 4,0*. ) i/JJ cUUi-li oU/I 

4^ J &*} **&} +■*»*} jm; aOl^ij o**/ jt p * r > 
yj « ^43 4 r-J> vW j*** y j^Vl CJmiJ UT 1 ( Jjj)\ j' £4^ jf 
4 wUS v->^-j y «-*x£Jl ^ 4 oU^y»«J\ y jyiJi vW 2 ^ y*»*J* 
£> y J** y J^Jt J4* y UT *U*S» y r XA^ 

• *>j jr^^*j c*Jj oU ^J oL <» a- r>W 





•W J s'** A* J M* i a H-***-* ( ‘ 


n 




* ij jzJt - N t 

*yr) jA 4 <^+>j+» } * 1 \y* i «<*U *3 

^ • M • + Jj 1 ' - y U+- 4 J— ' • «V-* 

!***>- ^ JL- f J-Uv fl — Sf^' J-*- t£y\-*y} '^r*-*j «**t& 

J* • w* ^ »j^ o-r* 3 *J& *X*& -W^Vl J< . fTA X ' OOXV^ jV*** 
jjJiS' _, 4 -«uj * • w* •+ JJ Y • - y sS^ y ioSl 

J l -f^ rV •• V* O - ^ 1 Ji j y Wj ^ itl >" 

<>- y ^'j -^ 1 -^j * ••' j*— 

• y Vi j^j ■ Qr*j J^y «Hw 

: £-1 ^9 jJI ^yjLli _ \ o 

fcl— y (100 aw) wipvi i-j-t, jt Water Activity (aw) ,lil JaUli 

y 5 >W- •_>& y~< ,J > • l* \a «*y ^ * vy-jy^ 

og^j» yi/i^sur, i^jijriiA* « c,i^r , c^j^- * U> nw ou 

. iid» .04 y S^iL^Vl jt * jt V* > 

v— •jy- # y 0 ~~ a, y’ y y^ *h W^j 

C?i^ **" *j « ^ Jto *f* ^ V j*-o ■ *UJ sy- 

*i Orij' — ^ ^ L*-+it L*-£* 4 y<w y CUi yLfcii* \ « | - i« U * y— 

*Ul J^Lli U^ 4 Uyi jl -UJI i>UU jy>l *UlJ Jyt. v- y>> 

^UlTyi, 

aw -: pvps 


rv 





iA\ *Ul jUf .ki> = P 

*j!/- v-j* or* J+ ^ c^-* ,vil J* - * ■ :- ^ > = p s 

%GF - 100 a* 

o\fi\ = CF% ^p- 

. kill *i* ^ Uos-ty jSU* ^ aw 

: 41 . ^ jjOjJ' .iA FDA o/^ oij 



aw 


%*> 

jSUJ r J« M 

*,AA 

t>^ oV>a r u. 

•.A* 


0->w ^ *, V- \ 1 = aw ( _ r »- Milliard - Rcnction J*UiJ y* »>* -* 0 * *w ial^i 

V*UJ| aljll ia- US' i ^Sft -uJJ 

olVj^JI U-flj , iJ-Sl, . JS3J& y>- ^1 

• Vs>i C*>*UJj ol^l^j 

•VII -ky> aw ^Uw-Vy VN>Y» w/S*UJ» ^ • ,!■* vAjMw J US' 

Jrf *>> ««U ilL*i. x* .xiil ^ .Js- Ji c b^j , iiliL ji£\ 

■. f.* V *?*> i/ 11 tfj 8 *' 



r«i 










(%RH) -jyil •— vV*^ V^V 1 jl -U-iJ 

• ^ L ‘ M/* J* ^ ^ M f oij^vic ^i 

%RH = ino X aw 






jJLpy « *lil J»LlJ i-ibjel i^*-S'l< ^-LAft j-L*\ yt Ua^ 

. u U» *}j>- j sjy •**> ^ Vr-' n • • JJ 

jf * jl , ob / , iyUJI LMyYy w -iA^ ^Ul c£y>» jl i^U^Jl l*t 

CV*> ,/tW* u*W^ bl> ^ ;>**•• ill>. « £jyiJ w-£ 

y'j'j ,^-lrAU j^£-* J i - i.^:. -li wU- o'y* yy 

J-AU-- ) y>yy ^ ^ L^4 -'lS^' «*m 'yJ Uy* ** . AjjU^U 

ol^w^y ) S%AJ L»yWy J y»* .*£»o}l -by l ay^ll 

^>1' •**» f-»**-*j • ^->ra~ ^UiA i-j. ilLS' y Vjr^l J-" 

r ^ • • * obry Jl>t Jp * l* J^f Jy LUA a'y> ^ 

j_yalur ^y- 1 ^ > _^ jW^» * ^>v H 

• U >J 

J^Li— I i^Ui J ^ :- J i^l Infrared reflection ^O-^: ... «ix>JI i^j-Vl •-*> yj 

> iAL^I S,ApVi ^ iil*1 AAidi c*j & » ^xfc A **y*JI i^Vl ^t&j, 

Infrared Speclro Photometer »' y ^ ».a *_•_-)! ^a f J ^ i » ._« l y . J l ^ r 

,y ^ ^y y-S^ r Infrared Milk Analyzer (I R M A) jiyrj 

• ^1 W -Ai J ^ o\^P 




fail ^ -^1 


^ ^ ^ : jUoijVI J^bLfl ijuUi £34^1 - ' ^ 

T7 = TH3T =<°* jU^iVi ^ ^ Cl-'. S-* >j 

a> j-Ul £_UJl Sylj ^ = t U- . jUijNJ J.l~ =0^ J 

£_U^J jLX’Vl ii)\j w * -W-*— 1 ' ^ jL*irtl £A- ^1* ^lill 

^ *^ii' Kf^ = Y(J - * ^ 4 J 1 -^'*’ 1 cJ*- ls^ r 1 -^' i >-^ 1 *r* t* -^ il 

ibjy J> J—&M 4W-— • J^ii [ iili^Jl 

U£* . wi^fcll Oljlt j^jl *l£’ ^ L$f * J> 

cJjZsj&yJk f— <^J « JJ’j-J' ^ *)W **V* C Ujl< -A - ^' J* 

{ ^ • J^Lj \ajL- 6I 2gl) ^yJI ifJLJI 4y\j > Critical angle kr^Jl «yljH j%n-l 
^ J LXVI JaU* o>Hj « Tout Reflection U-U* 

jg^i Ajli < ^jil Ua y v li- U si/ ^ J^ ,L-£Vl j-U. ^uJj. w*iU 
Refractive _,U&VI J-\~> ^ill lia VJ-iy .J>*' li> ^ v 1 ^' ^ *7^ 

. ^ i-iltf C-o^ jU&l J*l*> ‘ j^oilj Cjy.y iiyr ^ (lades 

jS\ L?A\ jU& 1 J-l»j • ^ w^jj! «rj-U i-i~* ^ 

jtfr JV* )U& <U~ ^0 • < Je^ 1 JW' C*- 


it 



** WUi— y ^ ***** <P ^ ^ U-JI >*> 

o* ^t • Jl i^ y^“ J* jL-&n\ >xi (^o * J^*- 

4 Abbe Refractometer ^ ^ « i^U- JjU* 

w^»ll jZ*yS\j»j • Dipping or Immersion Refractometer ^-iuJ' 

• Georz jij^- « Z^iss 

jjX' > ^ c-w ' 0*>A imi*- ^ °Aj 

.r*-0 * *4" «rfjl 

^ i^SLOdi w^LVi 4 Dark Background i^L i.il>- ^^SLcil 

. V /-B ^ y*. y I JikJl^-r 
J* olyt • yl To j-\s f , jLfJl *r> f a^> Juif> 

. J* <^T*-to) pji T -',«iN 

Vj < Oj* wU^j *yb c>Jki; i] 4 A-aJk; Cjla ^J.LLl Jki^- wjy 

jaJI wAk<j 4 ( ^kiJl V] J *■■*■ • - - < > uiui> w->* 

. t>u3i »ai r * ^ 

: ^ yu > Jl - 1 V 

s>au . jf l+±A\ oL5">l ^ oUi -u, .^uJt _,l— 

tSy. — * jy>- lali i Optically active Cf^-> iJl»j I4. l^-ip jU*. J-_^dl LLfJ iojll 
Dextxo i-~v w -« - ‘ ip 1 —!' w»yip *l£l ^ ^ i .>--U *>LaJl 

( *>» ^LiJy 4 £?>*—* jf tf' 4 Rotatory 

i^jlj abjJj Polanscope or Polarimeter J^l tJ -J\ ^.l^i Jflj-U 

^ ^JuJl oUS^I r JwI ^JaH J*i)l Lhj . iJUJl ^ ia^ Jyadl 
j' X.»ji jar*s ^ . Assy metric iL’Uo ^ ^ /Si iy 

W»^ JA 1 ^ u^j* 8, cr^ ^ Corner *<lx- jy* JUi ^ j^Jj » 

l— 4 > t>Uay « w J a* :-^ Je^ *L^' y ^ j 

tr ±U olj^Uij Optical Antipodes ^y*}' oL^'ullL 

. jljlyCJIj 4 ^U-X^l . 0 il- 


Hj-« *UaJl j>Uy >J 


i ( Polarizer w aaa.:. — * ) t^aJl ^l>- a_^- j^ 3 j 

^ •jXaJl _,L- ,x> j 4J2- al^l J^l *jjJ , CUi v-Jai s-i 1 JU> *)**j 

•Ij^-Vl ioa'w-- ^ y»L3l oL.JP 4 *^-Jl <-j-y i-.JP 4 Jl^ly wJai^-il 

JUI ^ ^ill iyiyi £0-U <Jp Circular Scale ^xi , UjLJl 

J* . a^pJl ^ k >^ ^Xi iU^ 


tr 



jliv ty> > *yJal) j « Nicol Prism jyXi* Jjy*# y ^OiL^Vl 

Jo* ^ y /^jV f-^-O ■ Qy* **jN Vj-> *i ‘ 

.Vi-AJIJM^ 

: Photometry £l^JVl ^Ui - \ A 


• Photon jyjyill y Kiyi J( « toil! ^ iiUA *j-Jl J* 

U>> C^J ^ - Ojlil jl < 0^>Wi> VV-t* •> yyiaAl *y--Aj 

: Jbitf' 001 ^blVo ^ 



l3Jj^ 


| 

— 


jyti-UujUl 


BSB 

B 


■XT-— oA-j 

VI— tt* 



infra red tly*Jl C-£ 0^1 i-U VI • y Vylt J> ial^y 

>Uj ^^e- 4 - * " J> y-*^j ‘ JV^ J* Ai y* 

yA 1 « v-aJJ O0fl JT j»y»w- • Ultraviolet Jy 

ialLl .-u £. iAlt y ijdl ( ofcyyjl ) VyJaJl i-UaA J*U3, y0l *^fcX< 

ciU^ji ijU>j ou^ ^iur j vV^ 5WJ* y **Wj ^lo-7 

oljlt Absorption Spectra ^Lai-Vl ^il>( »UJi y 

4 «i* Ij/’Jil cj\Jz Jl d,lj^Y ur* y ^ dJJij 

^ UluU *L*>! *»>Ty ^Li ^ i] . i^UA *i> J* 001 yUi ^ 

oLT /! *A» ikAy ,yL^I I4J yH oW-yll J>t x* ^*1' t> Ja)l 

y olai JJ a^kJ' i-U. ^y-^. p^teyJ lfit< Optical Density « 4 iyjJ) Jy 
Absorption Coeffi ^yU«i*Vl j-U* ^y-* lS* i * oUi -X*< aU^ toll) 
y < yJ/p* jf jAU<Sj*- ) }S^\ J ( JjtyJI ia-yj o-^il J> J* ^ ) cienl 

. transmission ajsUiA ^ .yLa* -yJ ys jt 4 * yjJl o* ^lU yi* ^iU— 

.^Uill A> jiUl Sy^A JyU X J-U./iJyJ^ iiV^J\ = ^ 

tUaiVI J-U^ < ylH ^y ol^»>dU yTyJl *JU ^ I J*U* L y— y 

A^J\ or-y JyW JylAl Jyl ^ r Extinction Coefficient 

y»w. y— , *U»iVl J-U-j iJyJl oryl' J> y-yy w U * a . ,l l 

<^jj' yjy i ( Spectrophotometer ) iJyLll iaUiJ 

wU- i *y^U yU-» jL»j yJ» Peak Maxima y»*d\ ijy ^ 

J> c;i sjJ» xa i^-ak! ;aMt >T y y < L^ja^ y alyLl j-o 


tl 


















. yLa^Yt ijji Uxp ^ VyiJ -o'—- «*-y 
. ( ^ j# tjjJ) JJA dj 

jUil iy jl « ^yU^i iy SijLU, JjU> y U ^Ty yO yLi> ^ 

. yfl fjL* J jU**, *^J ij I JjJJl jt ( c*iU ) ftyJl 

>J» > c?A * iilLl *M* cf i L 

. o^JL yl^>> Wi- 


Coiour J'jJY' yylij i Colour Discs y/ y OljfVl yLi «> 4 *^ -»— f'j 

Vision CM^hH yly Maerz A Psul Jj^ jJy D»dioni^r 

iJj. « ^yJl LUJ*lt Visual Comparison Jl j! i Colorimeters 

l+y, 4 uy* oWy< 0 >U £Wj £• *>0 */V J»y J>- J- 

pO>*i-0 4 Lovibond Tintometer 4 Hellige Comparator oj^-Jjlj \*Ua 

*V ‘jj — ^ y ( « 3 J ‘ - y-*-f J ^Y* y Cr-^ 


ijULl fOi^j oij 

OljJYI jyJl i. 


W > Jb y, V*, J£j 4 jyVl 

. U^xii al>l i»Ul ^ ^Ly JjW- ^ 
. ,yWi% sJTix - lj 

**>j * Dilution Method <i^ : cfyY' li^idl ^yj 

J* J~~~ lT^ rO 4 > 0 * «t djiij ^Li Jji~ 

04-*^ OY t Ua Ji( «-Uj 1 Jy^lj ^lyJl SJ^lj Oji 

• J-^ ***) OjlH* y* 

«*jy- -U| ayjl Sii ajUai^Ak tfy, *-U ik^-jl J>» Ifjl— > 


Emission of Electrons o^jy^JYl ^UJ y& Vr^* 1 ' J-V— jJlt ^jill a'jil y 
. J~> C-* jU- ay-j </ J £«> ,/ ay^J 4 ->yi ^ <J.l~ ^ l y 

*_>4>-f ^ pU^-.Y' ^JLJl yj 4 Ptiolo Tubes ^.uf yj 

ijoJi < Photoelectric Colorimeters s<y4^*yJl i^j-Vl 3 \ 

islll J, ^y^aj f j*H yt^Jl iC> ^ « jL^!AJ f ;Y 0 l cJjJl 

j^Y Jl^l JJUl olyS' yl ^y^Jl yxLJl iJ^ 4 

• uiy-f ii> a»y >yj y iaV- j 4 -< ^ Jr^lf 
m;*< *yiJ L — JJ light Filters #y* oUi/ ij^Sfl *j> ^ , w- Jj 

W *V< *y‘ JI ^ tfy Vl oW/l Oja Jaaa JjUl 

jf . jjiii ^-u-^ <y oL>«_j. y ii OjSoj a^ii o^j jjUt a^iy _yi^ii »j— Ji 



. (Diffraction Grating) oVSL- yt « (Prisms) 

l j k - f tj i Spectrophotometers Colorimeters *> 4^1 •-» 

Klctt - Summerson Oj— >-•>— j-W-Uy « Evelyn Colorimeter 

« yjO L>ylL»y ^ ^-y J* CL-t v^-S” < Photoelectric Colorimeter 

QjL- • *r> cVJ/'Aj vV> JL4^ J>il l^ty 

. ^LiJi J>-U Q^di s»1> I >0 y ^ J**l Ml>J 

,>V J+ u^fkA IjvA } • »>-Jl ->u~ N>y 

Transmittance or : l+i* ^^LL* J y*i l+J^U-y < Lambert and Beer 

J- j^-Jl U-J ^y (T,) jf Jail — il »y-aJl Jj jUl s^aJl <*-; ^ Transmission (T) 
Optical lili£!l - Jaai veiU J>±1 J^U # J] J> J^U 
U ^ay Absorbency (A) ^Lai-Yl yt Extinction (E) *likVl } Density (OD) 

Jl * WLjl ‘-H* 11 ^ V-J! O* *jW* 

.( OD-2-logT, 0JU^(OD)V^^ Jl(%^^4eyLlv^ 

( Absorbcncc Index ^Lai-*^ jJa yt ) Extinction Coefficient »UiaiVl 
Specific Ex- ^UJI jt ^>jJl *UWVl J-U> * / Jjl* i-U-y / OD j* ijL* 

i*-X / J> Ua*y j£J i^>Jl yi ( ^Lai-VI ) tlnction Coefficient 
£. iaU f Ajiw-i g U a-all li* Jli U iali ^ J*** Ux *J * >0 

-U* iaU jt 50 . (E]f m 440nra) SuJ « cLaJ J>y .^t >T >Jl 

^1 Cuvette UiJ ij\ ) ^1 ij^aft v J y^j r+y& 1 * • 

* ® * - A^l^-Vlj al>l J^Ull* 

Jj\,\ , .a :^V) ji ) (E) Molecular Extinction Coefficient ^y>Jl cUViVI J*l**y 

y> ( Molar Absorbency Index ^aUai>VI jt Molar Absorptivity 

^Uai.Vl u laU ^_,U- ^ J>cJl 

( ^-Ui ) iaVll j* ^ *jUsii 

i ( Uk — Jl i^-aJl Si^Ull ^ ) Jc*fi J^-* Photoelectric Cells 
Photoelectric Colorira- J-Udt 6J» ^ ijUl t^UJl *ia 

C.-*- >JJ t olU/ mono chromatic iary> J^W ^ l^Uy i etry 

Colorimeter jl J* JjUlly Filter Photometers ^iUT i}4*r^ 

^uily cJy^ay^^T ^U- Jy^I J > Spectrophotometer ULUl jl^rj 



Spectrometer Jp oU#^ 

%_j*-t$ Monochromator :J-*— *-*ry JA j' Cr*-* ^ c£^ j>LLl 6j— iU 

r+yy&iy Vjl' d> ^ < nm - mu ^f _^->L ) xA*/ 

. Li* Sxi ^-Ul 

: U^c-ll oUvj ^ ^ U>j 
. A ” ' • = ^ * " Angstrom unit (A) ^ 

•f^ M,= 3 r- v “' # - ( nm _jt ) Millimicron (mu) . 11 * ^ 

l “ ' • ■ micron U ' 

. s^V- '*'• * 

•>-«-*•( «-i— i p- 1 ”* »L -U a3* l >-v £*^0 

Absorptiometers . J j^Lka* J< 1 colorimeter l^il* photoelectric colorimetry 

» uA i/*- Wy cA-^J * ^ 

. ;Aa* - ' 

JIU1 iiLi jl . Filters oUi/ d/j 4ij ^ ^ <L.j - T 

. Prisms ,-iL. jl * Diffraction Grating 

. Cuvettes j? ^ s^‘J 0/j oaj ii^ll jJUl £>jJ V** _ T 


Galva- 




-J-- 0^£- Ua Photosensitive U_^> 


. j^aljJl oUU-^S*’ *^aU -£pI« t—^ut <Sj^ cfy^ A* 4 nonieter 
*/■ »jt* 0^ CJUj Q^> y-AiJl ^ U-U- iL-j - o 

./•>UW 


* Lr^+i" J^UI ^LJ •/+*-) j^-l jU* Spectrophotometers 

<y jJJij < iil^. oli-/ ^Lp Extinction *LikiVl 

L. l$i*i • ^- a:. H Jy (^Ail ^a ^liiT -lij 1 C^cJl y/j ^^il 

N ...-r-v. w-vr- , nto-T.. jyJ 

•>♦*!■ ^ JJVJl ji-tf ^C* r^Iy * /-yt ' • • • — > Ao } Vo •-Ti • jf ^Vi 

i*U 1<^UJI J< . Cuvettes *-w»j jja 

. V>Jl ^I^JI *. UJaj 

j^i «K> ^ ‘ ^^-1 {**} jW't ^v*Ji ^u»c-i 

1 Lx* jl \jU1a t L. jJ cLLi'iL I \ • • iiiLii ^Ju* «Uk>i l _^U 


IV 



: yS* /Jl l*Jl 6 Ukl r ‘ »Uk\ a4* 

^L^aJi jy>> x i-r^U >+*» Ul> = ( ^ ) J^i, 

*/-V» J>~U jVJ M> 


*i*J JjU*- 


» Sui vUJ Jyi ^Jl 

. >VU. 




O-J 


^ ^ w w — ^ * 

) jS yH JAi^a ^-Li Standard Curve ^\i Ux oij 

<M> >Oi‘ >o v u* ^ *.u^v < v^i yf/k jgf 

• ^UJI ^ J* u^iyj l^teT v>w 

«HT Jl (%T) (% Transmission) t *iU; ^ u-W> 


. Optical Density (OD) vV 
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0. 0555 
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1.0455 
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0. 5376 
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0.3098 
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0. 1612 
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0.0506 
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0. 5229 
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0. 3015 
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0.1549 
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0. 0458 
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0. 9586 
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0. 5086 
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0.2924 
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0. 1487 
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0.0410 
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0.4949 

52 

0.2840 

72 

0. 1427 

92 

0. 0362 

13 

0.8861 

33 

0.4815 

53 

0. 2757 

73 

0. 1367 

93 

0. 0315 

14 

0. 8539 

34 

0.4685 

54 

0.2676 

74 

0. 1308 

94 


15 

0.8239 

35 

0. 4559 

55 

0.2596 

75 

0.1249 

95 

0. 0223 

16 

0. 7959 

36 

0.4457 

56 

0.2518 

76 

0.1192 

96 

0.0177 

17 

0.76% 

37 

0. 4318 

57 

0.2441 

77 

0.1135 

97 

0.0192 

18 

0.7447 

38 

0. 4202 

58 

0.2366 

78 

0.1079 

98 


19 

0.7212 

39 


59 

0.2291 

79 

0. 1024 

99 

0.0044 

20 

0.6990 

40 

0. 3974 

60 

0. 2218 

80 

0. 0%5 

100 
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OD = 2. 000 - log 6 































: Spectrophotometer Jl+a. o 

J-U- jtJaJj i OO 4lA J„*J jl+*. IjiU. x-tfj 

CA*J,S ^ «nUJ >fT ^ jiJij * aJVI>1 £»«•*> 

•.•ITo, -.Uo, -.To (K 2 a 2 07 ) 

*ih"% £- « >L-jfc T o • ^LAi>i ^1 b-y J> ^ ‘ < Jx— fib. 
(E) it/ij l! i^Li- v— £ % • \A 

: jj^>ojr 

E = (A x 1000) i Concentration mM 
. (Cooc. mM) c*Uj>H >0* - mM ;l*Jt *ly - A 0J 

. (Mol - Ex tenet ion) *E 

J-l~ aa^i i (E 1 ) Jx^ii r4k-^ ^*iU (E) ji& 

: UaUll ^ (CF)j\^ 

CF-3160/E’ 

.v^j-j/^cEjw/rn- oj^- 
jl jV^ v • o j* ,3 1 ^^iii j-u> jit ju 

• l T-*< J-* J T-*t J- 1 O* •■ • ' A iirOT^ 1 

J 4-^ t-*^ y r^ VA o* 1 jW> JWi* f>r-^ c-Uj^ ^U 

*£\ • 'A 

• t To ) jeUi J^UI ^ J- To ^ jjU •, N To ^Ar* oU^/" ^iU 

•, •'TTo oUj^J* J^U*> U. £ *, * 'A J wi* T -*< J*A>- J- 0 • £• < 

t twT ,*,> O- £ ( J^U. -,U0 > J.U J>il ^ J.TO J^U. 

. £*.*>A 

‘ jV+*U (CF) J-U- U }. ^-Jl yS /fi v l— >- x*, 

pJ c «J (E) SjV' i^L-o-Vl (MW) vS^JJ jjjl 

t ilaUl fJfcs-J (A) 

Cone . ug / ml = (A x MWx 1000 x CF)/E 
-A^Jl ^-r-*t L- Oj « A- •- \ • • lyX*- j Lr 9 i t u l >- 
Jo £U~yi ^J wjl Vibrations uJjfj&rifl £13 Infra Red (IR) Spectra j**~\ 



cJt- j\+>r U-J - V * oUvJl gjy iaU-i^ fU* fJA 4 CtltytJI 

. *\,**Jl i*iVl XiS V i*rb r-^ »>V • Rock prisms ,-ildl >a *ly**Jl 

4 Fluorimeiric Techniques y .< L. iy^Ji-Sfl *-i* 

-y/j * <** />■ «**-£ F-xciting £-L* <JL»^ yww 

«OAj 4 Fluorescent Light j^U Oj£t iilkJl «-U ^y> *??) • 

or^ll J> il^jy ^ U,U! i>+^l olyC ^ l* 

- « j — - aJI »JU»j»jI iJ\ — . — » jt (Fluorimeters) oL*»-l ^llf J^_*J J-ij 4 
y* W*>L>- ^q * %■ * . — ; i 4 LfJ Jj£< VI (Spectrofluorimeters) 

^ y<* UT . J-O .IOJI jl ^/Jl 

y JA - »^VjJ o* *r** A* </ ^=-i ^ w>iA' « jrtly 
j \Si jjclil y*?r\j»-gz J-i> ‘ ^ WJ *-*->. J> y } i s-fl!' 
Flame or w 4 UI y>yy jl jDl ^Lai-Vl cjLk* fl.x*»s— ^ v- u i l cAJjbh yJ-i; 
Jal 1 ^ jiJl ^L^-Vl s-fbk^j 4 Atomic Absorption Spcclro ( AAS)Photometer 

• 0# jl df-j i a^J *** (-*■=-< 4 v-4^ ^*y> j* ^ 

*W *W* w^il A"-* J-iii/*/ ^ *A-*1 

iy^ Ja J^l o-jyl ^ 4 < f Xt«— T>..) 
Ammonium Pyrrolidine Dilbocarba* —I'y «q^»Jl UJ 4 \yUJl Jal*Ll jS 1 l£~J — Jl 
^. 4 *^ W- 4 UI ^ Flame Photometer Jj&y t JqUll *j* j* jW ^1 mate 

^l^J U<>j 4 *j-kU 4 ilij <^U *y> 

. v» 

* Phosphorimetry i^i-iJl U #Ua j» 3 

« ^t- Jyb •UkV^ J ^ yj 

C/Lwij 4 i j A y -Ul aJLaJ y\ii' ^y>-j ty-> iiU# Oik; 

. Radioactive C^Ui) «k -Jl A / J+* y • i5l 

cjycJ! ^ J^iJ oUyU-i Mass Spectrophotometer ili^ v_»Lk* L«1 

yi Oyf Lf^ ^ ,1 »y ^ i-^-jUJl ^.Uj^JVl iHjla « 

*>,< r Vo- *jly l^V‘ 

* w-S' >1 l-U >v> JWa wi> lA 1 * 

4 Turbidimetry SjKJl y±J: ja • >+*-^ 





OiUl dLA-yjl ^Us-I tJVfk* < » > jCi) 

: Chromatography ^j| ^ yjL» j^aJ) - \ \ 

t j a l»cK bbJ> J^k!' ^J.1 ^_. -l>-I ? 

• * Jib- 1 ' * </»>—*& « *4* i> .ib&ll 

^ > ' * * ^ c> Tswett ur*^ 1 r 1 ^ J 1 -*’ ^ ^ ^ 

J-xj ^ jS 1 ' ^ X*w ; — i 01 V) « ( 4jji> bA-i Chromatics 

. iyil dljll J-fli j* «--L. r o. &!>U- « Cl^Ul iJ<ap 




V* cAif* <4-j *i« J-i^Jt ^*^-0 

0^' ( Or^-^' > _,» mr^» ‘ «i>--^ y> ^ 

< Ja^li ) f VkJl. . Mobile Phase £j**d\ ( ±*/ ) r UkJl U*j 

. 4«;:»— ji»L* ^ oLT )\ aJfj i Stationary Phase ^llll 

: .0* ^ Wi Jkfr&sfl* (•*-* -*J 

: o.^:-1i J-^JI s£y*J Cu* jy'yrjA-j^ JJ* _*' : Njl 


Adsorption Chromatography 


J— - ' 


Par*;tion Chromatography 
loti Exchange Chromatography 
Gc! Filtration Crhromatography 
: «jVi aaLjs 1 


( ) ^0 j'/ry^sf J-* - T 

JalfSf Jsry^jf - t 

wW 11 >** - 1 

^ ^ <►*-* ^ ! v* 


Gas Chromatography (GC) 

Gas Liquid Chromatography (GLC) 
Gas Solid Chromatography (<»SC) 
Solution Chromatography (SC) 
Column Chromatography 


*/- -> ^j^yu j/ 

J*~ - r 

• - '“ T 


•Mi>y l <i!wV- r - T 

Pape r Chromatography . ,/j ^/r yU ; /’ - 1 - T 

Thin Layer Chromatography (TLC) . jij ^1 y- y^y^ - ©- Y 

* J ^ ^ : &U 

• J^y^sf - ' 

• tPy* J'yrj^y/ - T 

• JJ, J**/»*f - r 

• J'Sry^sf - * 

o^l .U^u - o 


Electrophoresis 



' Ji ^ vto ^ Jhj'frif* r-i JJ , Qj 


Solid (S) 


Liquid (L) JJU 


Gu (G) jlp 


Liquid (G) JJU 


,GLC 


iGSC 


LLC 


fife 


iLSC 



fife 


Ga» liquid Chromatography (OLC) 
Gw Solid Chromatography (GSC) 
Liquid Liquid Chromatography (LLC) 
Liquid Solid Chromatography (LSC) 


J»- - J*- r 


: US' *-oi ( > W) Brown Jjy : C-U- 


• J 




GLC JJU jU _U> 


GSC 


;U -Y-\ 


« J*--t 

LLC JSUJJU -\JT 
LSC s-L* JIL. -Y_Y 

. jjt J»u jt_y 

- \Myr - l - Y 

. ^ -T.t.T 

‘ W ^ * W* rr- dw H ^ 

: ^ US' U 5 w-Ll\ ^ylyryUj^ f Uki, 


Molecular Sieving 


Gel Permeation 



ujj* 




«*** 0* ^ ^ 

i 1— l i > 




1 f 


1 


o* ' * 1 ** 1 * y'W-x^ ^>»> u xA ^*jpt£ ii>V 




£ 


>1 




Revene Pkas* 


(jLi*.\ lib* JU < Uly-yUj^ b ^-p JJ*d J ( \ *W> Huber yj * /> aij 

: ^ Ul^- «aJ 

■ JrS^sf - ' 

• ( J<& ) o*<iy - r 

. JjU Jk^jf - r 

■ J*» J* >> y*'^>j/ - 1 

ij» **► J-*iJ Vi-j ■ *i«Ji cAijZ* ~--S f jk utoSfi .-u j*-! 

j^r* UJ J^»4* *•**> £> i> wii=« 


*ljU J-i & J-i ( ,UkJli . jl J> f UkJl 

^ f 1 ^ 1 i>* 4 Ismcric A *>^' 

^jS Ojfi w*>* ‘ Uk^- yJl <*t^ll >I^Ll J-*i 

oUT^l J^i J JiU ) wJlifl r UkJl < ' • • • ^ Jit 

oLT>l J^ ^ r -^ < J^ ^ JUO gl,* f UkJlj , J^Slj y-U-VVS' 

s UldM J\frjiiA^\ JJUjl J^ill Ijii. 

I oLy>*ll (•*■*- gjyj U^i -k-y*j IfA*,*- ^ ^LaoV) JjU _ ' 

o-U^j J> J-x*Jl >-jiyt <j - * 

suui nil* ^ aijft ur , j^uii ^ ^uij, ^jcft. ( >j~ji W) 

diur * u* i j^jj, 4^. ^ ^v* ( c-<uji r UL* > 

• <o\« oWiii v*- jy J* ^ 
^ /) ^ Cr- V-^* dbtf* £> ^ j/to - f 

0 4 (HfSiUWj JjV' »y-i ‘ M V*^’ <j^r- **/-J 

. 4^>-J r^tj oLJjxj 0^4 ^ sJlyJl 

^ J-i* J* ^ *»* TLC olLW' JHj J*j***Jjt& J - * 
a* ^ul f UiSlj tfXy ^Vih f UiJl J$ ( oL. ) aUUM o\It u> 

J* Allis ' , , i^U^Jlj v^UJ* 4 jU^Ij4^ »jVL' *i* £y ^ U»iyJ US' 4 UJJl 
*WiM Cr- ^ ^ V*J0 &/ ^ M* ^ -Will t y 

•yXiJ ^S" A' U ^r-« iiL ^' V— ^ JiUT j I JWJI ^ Ajlp- it's') 

4 R4!C of Flow ( R F) CH^Jl ^-4 U jt ^ iiL-ll J\ 

U-jS* U-J» »-U j d\j 4 ^^-J' -Vj-IjJIj ^ ^lyj U-J ^ 

. > • • - ^ ^ U CJ iy: 4U RF% Vy> 
( a V i iiL>Y^ ) dii-iS” _ r jtj J^UJi ^ I _ r »-yUj_ r ^5l _ o 
UV t\y* ( M.A \ Detector <_py, w^iil Jl^-- jU ^ 1 *Ar^ 

. Fluorescence jl 

•>*J J*^ •_>-“ J'j*S*jS jUJ' _ 1 

• oUT J-«-ii- c^UJl o^Vyj 4 Ai^# 4 *^ iilvil <:jUj *iy*^ 

. J^a:-U Detector J» r_ji) i-i^Jl oljVJ*j < Si-UJl oljU!\ jUj 



< T ^S' pi*,- ll Solvent fy (aj^j i *LLS* ^_*iyC US _ V 

J>^U il<tt U^o* 1 **>j ‘ /j **•* £> ‘ 

Ji 0^1 ^L^aVI c-A-ci-l UiS* o-*, . r r>Ul 

fUaJ> Jilij i iilafcl sl-_yd! JA-J .LIUS' J-\yJl * ^L^oVl 

. -a*kj jJUlj ^Vlj olyVl JU^.1 ^ i-Ul ialkJlj j,iJl 

^ r>=-i ^rt-nyi/^A oU>!l Jjj* ^^1 jiJUj iiiJ-A 

. c-filb (Ll- Je»- C>j£* 


: ^1^-yUj^Jl J,UsJt J^kJ U>j 

: ^lyryUj^l JJ~J I : Sjl 

•LLi* ijil iK - ^L-^oVI <U— lj^ 

*LA* k^bM ^ S-|j ^ J J***— - ^ ^ 

£. 4 I+UJ J\ JaI ja aJ <j ^La j U*i 

U+--X j £ I Jr- IV i/ 11 « J*-J ^ gs* Ji A J*' ur- i ~- aJ 

^ . Ji( ^yLa-a^U I 4 L ^Jl *a\ 1| . «<*& ^ vUIl UUl ^ />j Mj5 

U* U^J »-^ J* j£*> i JiJ ^ Wi ^1 <iJJl J >*> 

j\ J\ 4 JJOtj w-Ua)l ^ L. ^UJl xp ia\I\ yf y ijLj jai ^yU^oV'j 4 Ifduy 
,j* 0-«-r*- *2JJ*J ‘ Adaorpent ^yUa-oVl Jail i-*u*Jl £y*-Jl ^ ^y’— a-oV' 

£* J-U3 kJ>Jl oU£- ^ feU Jfj . J3V-J1 ^ UlU OlyA ^ tfoJl 

V^Jj-U oalj I— 15^ 4 ^L*oVl iaU ol— ► Ji UlT 1 Uj ^uaoV' iaU 

•j|_^Jl ory cJi 4 iyLiJt ol»kJA ia\^! ^U^iVl ^ 

. ol!^»JJ s^JI iS* ^Jl iiii ^JJij 4 ( _^La-jV' >\j US' 


\ Non Polar _/U“' V - - : j 4 Polar I.kiii al^ll ^L*am 

ialll yS j ial^ ijXi JfjJj Li> 4 ijl^pJl oLi-y c.. ^ b] 

. ^L^*aV\ w-. ^: .-< V Uj-j 4 ^jSy 

« < Jkfr$+)fy I JfktiJ' ; 

.UJl Jt . ^iLUl 4 J^\SJ-JI Ji. wUol iAU dUiT pJfcs-S V, 

‘ ( l/jJ i y'^-y^l/’ l iS>r** ) i - u ^‘ 

^ Qll- L>jS^ <il>J JJ ^L^oYl aI^- 

J-Ui! j sJ'ku-'i ^-Ij L* 4 ^Ua-aVI iAli w ^.^1 Oy?- 

i^Ol iijill aI^LI J^ai a*?jl 4 Partition Coefficient < ^jyJl ) 



Wrr 1 & J** J 

^ gjj- 2 * W ^ L -— ^-r^“ ‘ S-^-^l V*^ 1 o*J ( d\ Q 1 ^ yj > 

^iil ^y j^JU *J^li /si/1 aljll JU *_J*j . teU -_, — Jl| w*ii>H Jrt-H' 

jfjS'toj jy^ui ^rti Jijlt u* 4 yd j /> e^-Ji 

< ^L-^-oVl i*U ) IL.UJ1 Jalll ^ ^ . r^L-j/Jl UJl jUdl ^ 
« Stationary ( Immobile) Phase cj£\ »UaJI } iS^dl ^ oj-jJb l* ^udll ^ALlj 
. Mobile Phase *Jy«dl aj»jJI f ifjJuJl u^jit Jp jLb U^ 


J*j*j*+lfi* <X ( V*J ^ ^ ^ w_~j 

: JfeAT CwllSlj 


Partition Coefficient (K) £<jyJl J*W 

4h* r ** J *>^ ^ >ryii 


•ie» f*W y toW if A 


— fVSll f lk> yl)UJ s^Ji s-^l 


B-K -^- J]d 


- J1>JI > CyLlilj L^- L>V S ,V„ ^ 

-M 1 c^lj ^sJ» J*U- o\f < VA^- Njy <*£ y tottl - £>j JStf*** 
^■^1 Jr-lWl V £ J\ ^ sA ***** J 


J +d [ ^ ^ * t'yS^Sp' J* toll *j*j ^ ^y ^rr-‘ J] J-l~ 

^y to^irjlt a*j~d ^ J-U UJ J*J J yL^ iaUj ol*ill jl**M 

• £>j' J-^ 11 -M*J» 

« cAijfll Jal* JJmII •• fcM 

><* uA-m*YI ydy* s *M yj 

JaLi *Uk; j . A polar Up > * ^kJI ^l^ll tijSJl* ^ 

polar ol^Ji ty* , i^U-T v1o4^ tfj* r« 0* ^ 

^ j* -4-i^aa a< ^li ialll iL»l*JI ialil JpLcj si < PH ^ J*j y 

A> oU yjS f sl^L^I J-» JsU l|-j I < — *Lj Qjji ) i*yU-S' 

«. r ll-^ ^UaJl lJ>y 4 ^UJ j' islll 4 -U y ^llls 4 iUUJl isUJJ >»-LJl 

. ix*^; ^y iL*. iLUJI ^lil ci C&j jl 4 iS*y+* ^yly -yli^^T *Jp jlj^ 

^ *jt \ • • Oj<Vl s-L^l^j^ iJsLJl 1-wJ' J> y>j 



J i iilll i-kLJl <A-_K .JkLjJj t will ialll 

OW^ Ji- « « « « !»» S * -^ViLll j UiSy) . ,>** ^pU* i***->J . pg-Jlfll 

oU^Slly . ' • • / «yl£* jli* \ • • *— T • • J^; il i Synthetic Reims iii>l 

x- V.v< £»-J' ^Ip p*- / *yl£> ‘jjj J*" ^ ^ «-l»l£o Oj£i iklxl' 

Jp y— i.1 jyVl hi = »s L^T « ^k-J' J* oJyNl y ^ / i/S* 0±) 

<r* J*Li« ck- J* V* ilyOj . v\y£l •a^ CkJl 

^ jx* j Wjt / * «tfjS*» *4=0* « «W* ^ > 

. s)LL.l 

^^Ip Gj- iJbJl l+JyL Synthetic Ion Exchange Resms *.i.i » «ill oVsLil y-Jj 

i^LiJl p XP, . * ' • • *,'y ij-_,>j « EH ^ ^ JlP oUj * J^MI 

^ ^t ^>1 •■A* wiiy3j . oW*ll y O^iU 

. oVaUl *u*J Cn»s • Unked Skelton UycJj l k<ljj!j ^£o!‘ 

Jr-T*^* S-^ ^ y* ob o'y^j 

^ oVaLil « ( N H^Vl JL. 5^U y . <HS0 3 ) j J * r &\ j( (COOH) 
*W» ob obo»> jp l«J . Jj&\ J»W=H ob ob~i> s— 

Dowex - Jj&k J^ir» ob okoljl ils-T yj . *•* fc-k- > V* 

. Dowex • 1 JiUl ob oUOl^ yj 50 

V**b" I^j^' J^M 1 ^b oboV r4*4j 

^ 0 \oSh C *J Jfi jy— Jy] XP Vui « V*b >j LTyj 

ot^Jtr oboiyi AiA oli 4 ^JtT JiU ob oUoij Jp 

L^i\ oLyVl jHttrW « ^ J- ^ jy^l J- oLySli 

^ ‘ *»* ^4*^ LfL-Jy ok^yH ^k- ^ip 

* kry ^Ui. JJU^ obol^l J-p xp xl isy-. ‘^»Ip Jy-«»Jl 

* A V ^'yryb^' J.UJI lip 

Lf>j t i-plxpJlj <. 4 >..kll Zoelitte ^y-i>yV\ o\^L- «.^_JaP ^xJl al^l i!o»* 

^xji u^yiii f_^yVi -v-^ ^yii fi ^yv' x_^i ouai' 

S-iU \*Up ^ sbl< Jr— Jl r * jMkJI j- iil <y « oUj^SH JiU 

JiUi t- U- , ^-A-bJ ^y^ySfl x-sl ^o-i Congo Red yJ^ jJjJ 

^y C,>- .ki* U^t-11 JVI o^i ^yS/l JsUl sly j( VI . oUySl 
*rjo * j* Derivatives 0 U 0 LyTj 4 J'jey^xA* Jr^ J*l>t 



^ ^ - ' 
jt ^ j 1 lA* £• 4 ( iAjJ ) C *)L-V\ 

Ujl-Li- Jaly o*~ aljD *04!^ 4 J~aJ' *1. ^ ijy^ j «)ljj J^Sfl 

• u jy 

J* C *A Jl* V oU*&) JaU V : i^> S^U ^>1 c>W ^ - t 

. /Lil* / j>UJ> U Jly- U/&&. JA* l*J 4 Oj* l«il* 
a >^3 ( l+J^U U_iJ ) JL* : i^] iJiXl JaU >\y - r 

•x+i 4 J-— JL ( jj- ^jUS* ) oL^J^JI r’^- U^3{ JaLJ* iaL. £. oL^jSft 

. yLU / ..V Ja^ iw cVal.il 

al^il ^ HQ 71 J_> 1 *%* fl-i»^--l< I4JU-0-I iaUJj aljil «-u i^c; 

/ f l**-t K^, a'^JJ NaOH 1 1 , LllH al^dl NH 3 OH 7 a , ^1 

plj>w-L «.*;■»! I i^yJl al^Ll .U .:.-) 3 < y^ai 1 tLL J... «Jl l^_L ia\ll ^ -i>-^ ,*>%>- 

- *>yr-^ J J**V Jr^* 

s j>SJI J>Jb l+Luai JiUI Jl >11 

£** gi *^3 4 «£j*ll y V_xVl ^ *lj- i jLiiA dj& jf wA - ' 

pi ^ jJI IjX ::ll ialil ^ jLl^VI J>* • yLi C )£ Jj 4 l 4 ■> »< £■ Coagulation 

• •j^ 

^IjUJ U4- oliliL \4Lyi y / 4 o'jlP CJlT ^1 - f 

. Git Chromatography 3 k-l^ l+La* 

. Liquid Chromatography iL-ljj I4U*# j£-v a^Ll - r 
I4J ^yJl aljU 3! 4 Volatile ijLl* «!W ^ LlUJl ^ al^. 1 _ 1 

yj tA+ilS Jo»a3j I 4 AI-# ^ y~-ii jt y--^3 

. RNA 4 DNA iLiij .IfLai 


i/'jCjSUjjilt JuUJl «>fr' 

j Paper Chromatography Jjl^lM : Vjt 

c^UJl r UkJl jl 4-^yi ) Ja ^_>j o_i i^P ^ V* 



iijjJl ^ k -*J-* *~*-^' ^ **rj J 1 pUai * t* *— <i* c/* 

^ cij- J>ii ikL cV> uli s^ * cH uM y ‘ v** 

• v*^ 1 j^4> y giy **j> J* ^y 5 ^ UL - Jl crM* u -^ J* £* 

vij^ 1 pUws-L ( ^sX, ) «i£j*sXf ^ly-yUj^l J-UsJl fUU ^ 

• »y ^ J^* J*n 


^by J*Ujj « wa£$j 9ji gj I yb iiu- ^yX Xjj j ^A\ a*. 

Of J* ^ ‘ V* 1 ^y UlaM oLT >' Jl£. a<-L>d *i>5 

ii jyH C^* Cu>j ,• JT j^s jJliy i «aL^> olft — * »*i< oLS" ^Ll *aa 

: jl^ bU ,y l|fety J^jiX ^ 4 v*^' O^r- •^ l l/ 


: Paper J*«e-ll £**/)» Jj - t 

c^iJl Jjl y^«o . <j; U-£Jl <-^ /, ^-J, « J i/ i B Ul y-^ yJb >r^o 
»iUij . Jj^Jb v-J\y- J iHj yj^ L— T 4 > <U » ^ h>\l\ *a 8 .]» £. w— Li 

jy wr*^ 1 vw ^ « *^b J-^' y-XyJl VJ-^* *^<J^ Jr^ 

Whatman 1 and f JUas^I ^JL. ^LiH Jjj&j * ^>’1 ,y Jj^b j^aaJl 
jt j^i-_l — K jl ) Linteis j^auUl j* {_ ) ' “ + A >*J ‘ Schleicher & Schull 2o346 


.<U^>- 

Paper Eicctm- j dlUT y> ) i-bJt y < ' > ^>j OLfy 

WjSAS. no. 602 b c^. i < jjl.L.li ^ J ^)l JJjxS - z3La^ ( phoresis 

Whatman GF/A, GF/B . GF/C. S & S. no 6.8 oj i ^ybr^ *Jy*t j* a!> 

• ^ ^y f j Hydrophilic *Li) y» ^ Jjyl' j-j 

Jj> S*U- . ^-.n-XoA j( j^oAxoA ^li. iaU abylj 

J^l <a ->L- ^ ^\ M ^ooxto j\ p-o-xr u*l_J 4i- jt 

4 y^b >--^ ja V| J|jJl »iA— • pap i l^la^w. 1 v _^_- oljaN jl — • 

• Cw iu^t b^* 

: Spoting jt-i-l.jJJI Jjj CillaAj - Y 

4 ^ >• >i [rr^ J^ 1 J* i^-AJ* p-f*^ Of p+il j* 

iA-A# Ja J* W^p - ' *”') 5 tr J X^t-' *^- , y ^->yj 

J* {J <•}* **■<* ) ^ C5* ‘ i?U-Jl ttV *“ (>- < p-°” T > 

>-JI oUJl ^ p-Y.O JiSfl Jp Oy J* ^ ^ ^ . < C W^I 



■tVS fc 


«kL/l ±ii <lo t *Ui^\ ^ 

i ^ JI £>J -^' , l :>' ' ^-r^ 1 **J-fc ‘ 0^^ *>*A? } ‘ *y~* JI 

i/'jO ‘ r' X *° Jf=^ ¥ urt **Ll1j ‘ *U>) JT -U< ^ ol oUM 
* j' li*^ 1 J*Mle j‘>=j • w u«-^i ^ J*4* LfJ^ i £%.Vl ^ -c-aJ 1 
Vj^ * lal ‘ Hlcccrodialyai* Ldj^^Jl y JU)I y\ 

• v-^ 1 Jjp £'> f s— ^ 

: Preparation of Sample *l4jdl j . f 

JL. 0L^UJ« Aj-jJ J J*LU.i0 v-U w*L* ji ^U; L-UaJ' cAi*-* 

« 7 . ), • - •, > jiV j i^ji ^ * o>m ‘ 

il~Ai-il ^ ^ Uaj , pH* 1 ■ • *- \ i^SiW i*\ll 

Removal nf «Jlji) ^ J*Vj Uu . J-UiM & J* A Ji-iTj 

* J*j*Asf* Jr^Jl ^ ^ ^‘l ^ a\jll *J^J 11 i ivIV lia,Ias; 

. > oto^Sll 4 « JJj^Jl l^i- J*) 



'/srjA'xf* fM**# MT JSU> 





j*- j £>'* 1 ' r 

: Js, oVUJI J dJJij .^oi ^| _r ^ oU^- _ rr ^ U ui 
. ( 4 ^Vv-Jl • oVjnT ) ijLl» ^ J- ijU". jV - 

3 jj) J* l*dMU ^1 ity .1 - . 

. Dtnvativcs 1 +/ 

. a^Vi 5J ai ^ jj\ j* i«Ui j*_ ^ o'iiii yi^ ^ _ _, 




: d> i-u< ^ : Development - t 

»\£\ jt £•— * <e»j : Descending flk _ f 

C/J S-i^' vM Jo^ vW •*£* ^ J> 

\i) cU ikiJ LijUk^Jl v_i^kll A# jf « £_^i)» p4-Jl »l£l yj 4 ^£* rf U 

Jjj* ^>> ^ **« ^ ‘ *^ Vl J ( c/ l ‘> 

yy ^ jU*j V^' Trough ^yv- y M' ikL s cfd)l 

J*J ^ M 1 »» **>* M* V J-* « Jki? 

v*^' *k*< 4-ij klJlj ^ U^UJI «oa . w*Ul -WUI <l>4— j ^4-ki* 

1 J! «**> / -V^»- *yj « <iL-- 

• (J*r+ jJ*V j^r *. ' ciU* Jiij wMj « v+^ M jj^ 51 *->> 

‘ jt ^ L*i*U# j£j J >S C^ 1 ^ Cr*" i>‘y % 

Jb*J**Jp ^ u>>* ***** Tanks ol&J jf ylyV! £l>S 

. j^kJl 

-U-lj •Utl ^ jl^_J^ 4 -t-UU £*_< vj : Ascending -X*LJl f Ik - v- 

^ ^ >j u,>H .i>j * *>Ji .*** J J> j> 

• r— Y o Li l ^ i« i alp | OV^. Lp^-. L ^-ii 1-4— j j « *toVl y k— {fj LifL-Jl 

l+Jj i £Uj,Y 1 l-^» ^y--^ i-U* ^>iy Li) » -u> a^— i 

. I*— \ o *>Vp Ujlai Wjk-' J> CT"^ 5 -^ 

«1* « *k«lfH UT 3ij^H ^*- ^iidl *— wJi. ab^i »l/-i>y 

* ^ ‘ }-** *-J& ^Uie-I il 4 j^a j 4 j- JJ V k|i U^JJI 

iij, jUJ j^L^iaU-L*] JJjajI. MjkA } 

i Troughs Jlwu— I Oy> iil — I i^,jkW oV^J ^j-Ju — J jt , < 

Wjk.1 > lv>lf jl iUJl ^_u > l4ilil ^ jT t lkJ', ML iij\ Mj 

. ^LLi-w Cm 

^ , ik^l M iA> $*++*£* —* 

-L*A J-iiJ diJaj « i^L- VT-1A ui J_^ ^i^Lj w.L- — iVI ^ ^ill 

A~*&< 

iA\ M-i ^Jl iiL-il u-iy Ml tadl M- jJ» iiL-il ^LiJj , ^iyLl iaUl3 

^ 4 R g S-M iaa ' M- *>' iiL - 1 ' ^ ilM 1 

• -»> >JW*V 



jU J et /J : - * 

v<il» > J> > U 

• >-Vl *->>31 ^ ±4t <0 « w-cUi W ^ j+i {2 

One - a*-lj »\SC-\ y ^jil oi tff * o^-lj tU 1 ' y L fli' J^Jt 

. Dimemioful 

^y «*JJjj : Two - Dimensional ^y v—*-Ul & — -> 

l4>j » tr i-l^- >-Vlj U*-x»-' ^ .«1 :~ j-jI- ^Uks-i* ii« otTy 

1 * "o‘> ‘- i "* r V*&' 4> oA=* } r- T * xT * ,aU Wz* 

• s+W ^ >0 

aiV * ^.u»s,-ll y.j : Horizontal Development ^iiVl ^UkJl -j 

4 ob^il } oUU-JI ^ oUiii! y ily-, Wj y .iLbU k> L <J , Uii oUL^ 
J* jf v?V; OLui J* Csf f l^.yUj/Jl £>*j ‘ >-> c^j y £-* 

. v-L^ ^01 

j 1 ^ OrrP > 4** ct^ o^** ^ 

^Ui_T ^iiVl y^eJl yj • s^u^ll ai^ll i)L*- y 

: oj £*iil >>=k ui — i ^ } lS/> ^ ^frjA'sJ' 

-W» y cr* 0.J ^ 0*^ ! Rul “ r yjj ‘^i> - ' 

V-^ J* >J **+**' Ji 

^Si\ J -Uo-^J* ^> £>jo * »-*** H 4 >*V L ^ i A, >‘ ii * J1 

• \?s Ay** J* & Ojte* ^ >*o 'Jj+jJ’J 

*^>7 ■« £r~^ *ijj s Zimmcrmann A Nehring jU^-J U^l* _ T 

<Ja>* ^ ^ ‘ >r 

^U-Jl l4i> 4lW « -L-J fi , 

J* £*-J' 0 /::i i i-L^ioJl ^y iiii N T- \ • .* , ^ 

lOJiRFuil^ x^j i U<> 4 jt 

• ^/-y> J^l* W" >0^ 

4 c^ & Jr'S Oh i>^» Xj) : Po"*"! >)* ^> - r 

• J*+* 3 -**£) £>jij w^ir W^- >j>* 

: Developing Solvents jj^UI , a »Ju jUl_kl . o 

J L^i ol^ill ^ / Ol-I> izU 


no 



J, • ^LiiA Jil tkii Jm*d 

• V*-W & }t^ 

j j&d 4 T, *> PH *-> y+>- +ij «]j i Partridge k*j**z. Ll cA*oLl 

w^iil « o t \ : t L, — ^ »L- : Ml 1 ^ 

*c$j*«slW J-*a 11 .U >< « S*y- w. — *- vi « «3^oiil al^l uj^fc^b 

J . ) oWili si-ij Jij • ^wau v* *Uj& j* y^di J-U- y* 
/ j-ur j—o y* ow^> W-l j* 4 »jS kju y ( 

V_4^T J < ol^jl j* ^ cfjW*' olij^3l £jjJ J4i— 

Ojfc «i> *iL+i yj i Polar Solvents <■ .La ol-x-d jl Hydxophopic t L*Jj 

cm lJI Hyrophobic »Lad o»< L^<1 J . ci_dl *u> -» j yj "i 1 yjt ol— jil 

cA^ALl ‘ Nonpolar Solvents 4,^* ^ O^x* jl Lipophilic jy^J 

o^ill LJtf ^ U^ij i y: l ■>■*;* Oj^i i-kill ^ ut « *lil £* 

; l|?..l,3! Ci> 

- *j>^— 1 - JyVa> jJ - J>^ - >-»• - - *ut 

- uM^ *** -^d -*M **+-M tK-JA- -j>^ - 

- uAt -cUr» - Jirt au ^ - JoV* JO* 

1 1 J **J**-1\ y >yt d *-^o *j* 

, ^lUl aljll Vty 

J\j 1 j£a ^Sj fj jJ «jS t ^1—a.^aVl c-L» t- ^j-L»v »*-*— j J' — T 

- ^ J-^> 

: Identification ( U jl*J*[ ) jJ-JI ci yOJI - 1 

v*^ j« ^ 

t J-Jait j-cjJl S-x^Vj * CjJ Li Wd <L^_Ll\ cA-i' ^II J pUs <$—-S M^jll 

i^Jw» vr L* 4] <»rWj ^^1 1^0 ‘ * •>u* 'i^Sl 

y jl j-iuy Atomizers or Aerosol Sprays y%*)* ^Wbrj j f « Cia- 

yTt< XjJ i yJ- Vt r* ^ J’Jb * 

• ^ Jl <■**> cA^ 1 ^ * f J- 



RF \+Xj\JLa j «J RF • *.* * jl^il l-T , 11 t-iyuJl ply 

V J^iyi v^-JJ i*U RF W OV dJJij » w-T>» ^ Standard fJ Ul ^l^Jl 
vO 3 ^ Vy J* ^ J-W *i* RF i^i, , Oj>h y >3 

J*.l£ y R F Jb dlbJ t SjIyJI b-y> [.K** i .m W w^il* w-iiii ,y 

pi c-2 cAfpi RF OjUJj « i*S+\ ^yjk II ^ oUr>i 


* V** ,Ll <*L ^-L-. ^Li< L^" «>ai I yL#, jjif s-T *-** 

cT* JP* «* ^ ^ ‘ vfA* jf? ro^ £* c^ 1 ^ 

4 jj.du^n'i) j^>n ^ u^i j/, b-Li\ ^ o*^, jciii 

*Wi • *0* ^ .A- 

j! M <•*?* b-l_- jOijj . l jp\ j£ j&4 wJly £*Jt 

o *4x ii j^l r~*-* * £p j jJa-.I Photometric jyjl p 1 p«~ T -lij < l^jjj 

JA—Jl ^al^Jt £• Alfa - Broroonaphthalin - UM ^ ^ jAi> 

^ajl ^Ul -Uy « (.Ui jjj)! ^ \ : \ : lv< DAB Jlj 

jjDi siitf* ^ . v-T^i «•* ^uc-j J jf . y^Ji «•*£* ^ ^yy> 

. Colorimeter CAj )V\ ^.\,ii U- ik-l* ^ U t .- i l Jt yf /A 

oLT^Ji ) ^>1 a^jJl y >-^ flj+f+jjfr ^£ )\ jp Jpi&t 4ij 

^ 4 ( ^yj***^ ,>*»-* ^ -W *r*^ jt . ( ijlil 

^ *^>y i f 1 -*-*^-^ jl * £«-* 

jf jl Jij . ^yy JA-^ W* yij ^ C A^- J 

. ai^iU Oir^u) ^JI y-iaj JJL-/* t U5^ jV 
Multiple Develop- ^Ukl\ jl -VxJl y»>>r-ybj>Jl j jjj 

j x ^ r l^ H Ai Jt is/* UJi.-t jl wA*il 1 f Uki ^ f Ukx-l^ , RF ^ 

^>y • ^o- ^ f 'srjfcyf* ‘jj ^ *i> ^ r 1 ^^" j*j * u»^ 

.1^1 ^ ^Uh jokHi « «r> jj ^ 

. jy^VI -AT J obill f Vk 

c%t* - %-Y)kiai^RF ( ^^ ( y f a*cJJ f lJkJl lij 

Saw Tooth Fashion jLlAl OlJ JSli ^ J»>Jl 4^ y.1^ 

Descending i^L^\ j\ Up j^ij « < r* T ^ > > 


*\V 



W i* M r*-o 

• J Nmhydrin £* Ap £* OU f lyejA-. j/M Jii^y 

c^iiu u) . r tf r- r ^ wvi ^u^i ^ 

. Jjtf iui ^jai £* U I ^U; ol>5 JjU**y 

>oL^ .u 4 ^ #W ^ Ji ^ i ^ ^ 

UA^ij, j^u- ^>di jj, f Lu^i, (\ui-mu^y 
r U J<> IjJU- J* Martin A Synge Crt^V 1 J— .JLliTVl 

. NloY 

: Electrophoresis ^ j 4 *Jt o+aJI f Ij a> 1 .«.Lj J.UaJ .31 : UjU 

Migratory J^-Jl Jl&J ^ jA J J— 1 a* 

oJj « l 4 I..* it ^i!l al^ll* il*Lu- J^lJl oJ»J? jA di*i£3 lj> jt i— *l>- 1 Analysis 
j OMA— \^YD Kendall s^Ji Jm . ^ ^ dy* ^ j aiVU-sJ 0->-UJ 

ii^\ r _ U-i^JI oU^^UH JJ£ v^i 

Jr W J -^-* 3 j/ >>* Cr- TlMlittS O 5 ^ ^ ‘ cre-^j^J ^ 

oUj ylyrjjUj^U Jfc yj Cu-Ui HtA . c r*-<iV.J.r*yY't 

• ^ J*r J* ^rr-<j>j /*>* cAsJj/& •S'H* 

***>- Ji ytr^ < Cataphorcsis C^Ji L/ — ) 

^ lonophoresis .j— L — ?t * ^^4-^ ^ Charged Particles 

1 Vy* ^ ^ j u^-tj jtJrQf 0 ‘ Smal1 Iom oUjjS'I iT ' f- 

Debye A Huckel ^ lij . oU JrfjAi ^ 

Jjj+ c'jjy WU ^ cA**/* >U*wl XA oUj^Jy li^U «Vj— ; 

• cr^j>Ar S > 3 W 

£• >Lsj UlUM oUJ ob oU#*AJ *y>' ^ r*ji 

olijfVl V*- ji iyl ^aj< <^jl ^»Jl J*-OuJl OVi < oV>«xJl ob ol*jtSll 

i^y^y- ^ >> *a J J*' ±*j* j 

^yr- } Sheets J^V i JT' J d -& ^ ‘ ^ U J r U ^ ^ 4 ‘ 

^oa! } ( Paper Electrophoresis ) d£i Xl Ua^Slj * Gels J-jj- jf Granules 
Ut * U i-— ; J*l— jfill « < Cellulose Acetate >j,« 

J^*w- jt « Cellulose Powder ^Li— ll xii i_>l J»L -jV' _>l o^r'* 31 



1*1 ^ ) Granular Starch \JJ } « Poly Vinylchloride Powder 4*4* 4 <j ^ 

Agar Gel jS'y Silica Gel ai- < oLa£- jt JsT y 

. Polyacrylamide Gel CiJj 

Elect rochromaiography ^^^Jl J r UJl : .4 ^ a : »l xij 

jf *'j — * ‘ Electrophoretic Procedures ^^tlU J^*3 J\ SjLi}0 

Jt>j I iL*H * ( > 5 1 N fU 

.UJJI 

o^l jl^r s-Oo • * Jj* \r±* * 

l* l*A^U* Ola, • Strips of Filter Paper yy »y- •■** ^ 

. j ^ Ua J*v» JJU 5 . r'o-r .J> r w -r. JH 

High - Voltage 4**JI J* 4^1 iJU- ^ ^miA\ J^Ul Ua , 

ill*- y Lw i w»'l»J> Jjyl — J Electrophoresis 

Thin Layers of Cellulose Powder j( Acetylcellulose 

. Buffer jjkdl J>M j. ^ ^U>t 1 

« ViiJ J>^/1 ^ ^ Sneak J i*Jl £>y 

■ ■**•* j 3 j ~1 £— < (J 

jT < p- / cjy T • *-o • ) Qu J— a. :— I l ,4**dl 44*JI CAS” 

a»Vi i-l* \Xt\jS y t ij^\ ialLl «*f> 4_*4 a* ai\a « (p— /» J '*“T) \ X a >» • ■,* 

x* Jjail J-aa- >ixll ^/o>JI ola aljU jt< JjJ' 

■ '4—H > 

iyjvfJli <>j i Cur ^IxJ Oj^Jl iaily jljlN JU . i*>- j>y 

3j) V-s V al>l i^U . i-L* > 

44 ^' JUax-1 4a> Jui, 1x5 1 .XaX . 4+ai iy^l ja 

: ^14^1/ U « JUUkJ «J alji'j ^>^1 Jjj f Uki-l< ^40 4^-iJtj 

! *He JI -u>^l - ' 

High-Voltage Electrophoresis 

l jliAa ill^G . QU jVXiiVl J V| (**4^- f UkJl 1 4a J p+j 

. *-ia >l»U tt kdJ 

<^a>- ^ « ^44>J' ^JA^II Sal«j iM M<* Jl^J' jt S- >bj? 



' • * J[ ft I O J, jj—±\ Jay IjlyJI 

^ i*ui ijt^-Ji s^r ja , Ci-> joi* ^ jwji JU ^ y cjy 

•-■■ ' ' : l) • 1 r -V f ' *j!/~ 11 ,ll !> • *r* * ‘ ’ Ji •Mr— -Kr 1 - 11 

S-l— JS" JM* JM> >U-» »jl^J JUa v*. Zones jMJJ y ^^iJI 

JJL^-JJ i,j>Ul |J^J >UW, . L. OK* y Jjl^JI JtfJ J*o-^ 
. i^lU «-U J* JU vik, U vjj>say 

Apparatus With Solid Heat Exchangers • -l.^V i y^aJI oVaLlt o'a 
Jr*A jL~ aj < Oli^u l*i i>j\i Jl Ja=J i#Ji\ ^ f UiJl lia 

Electrical Insu- i«bj £• Good Thenn?l Conductivity X*JI 

J**v J4J *Mi-*3Ul Jif gWjH * ** ,or * 

lj*~ Ufj & djfi* fr**, . < e>»>' >•< ^ W^J» t u J V 

U>J l4>j * ( <4^- > V / J 1 * <£r-0 

^ ^-r* £*> g}*/ «XJ « 

O^lr^V^ r^' J>-^ «V1 £» — * v/J ‘ 

c la^O * »14 J cAi&\ .J* JSj « 1 >i SkJji < ^.Ui j^IT / ^W) 

^ </j * J* ' • • ^ ' • • • • J— •< ‘T— ^ jW J*-++ J 

t J‘ i>uM mu i4> ^ pi « c Wj)i uy, > J4» dyi cr>y *0** 

Jaj>. JU^L. ^uf £* JV>- JA jl^ll* J^LAI JjJ Wj~ 

• <Sj^\ £W>JI jy* Xr 1, 1 r*^ J ^ v>* Wick 

• M cMjo »iW, v r^' ^ ^ 





^ r^l J>W JU* s^i J^l jUj 

. Y.o-T i \ fjidl J^l J) ^ ^ 

^ iy i.y * _ r ^i y Jji -K^ ,>h^ rj^' 

• ^ *->* 1 '* d;W» 


v\ 





: J^idl J0JM jTLlil ^ Ji W) 


*-»V**fl Symptoms <_*•! ^J\ 


Remedy Causes 


J*- .Lo-ui J ^ v] &>-**•« 

- ^ j fJlwL-fy Jl -PH i ■.^.yi t, ii .Distorted 

ijjjj - A-o-k>J fUkAJl f UUil^., / AJ l * J l*J 

. j^y . . iji+ti «ttad 


- JLU1 


<1*1 J£i j ju&j 

. Crescents. 


J»-*l .ljlj-ft> x*Jji Jfi UiS ^ 


cW.uu^cyn 

ki’jU ^ 


ijt ji^lji 


jLUJI >i_*i 
<- ji *-ct.j Mottled 
Blurred. 


’^L> uJkJ . jL*ji' C-^lk <*>+£31 
. ^Jl iUi ^3 . ^jikr-PII^yjV* 


i>++ll 'oLUl wa-Vll 


iW— vi j* 

.ijjSaJI 



uPf ajjH 

Isl-Li Jj>n >+-* J jLkJ 

. iUUl i jj _>-J oViU £. 


VT 




















^VjfVujajiji 

Jljfl j£jaH 

j-‘^i jj-^ 

t^ju ■ ph <g 

»rf>+ ^^Uil Q> »V*f. 

W* - ^WVI ^L-%j 

^ o - 1 *>> 

• *jhI V** 

S\^ ^ * «j\Jl 

•(^ 

v* t> < +^- 

. 

•v>UJj »>J 


j- J-« y ■‘♦ol* y* ,/>«£* J^ 1 f **■ • a 
<n ^ _xi£Ji ^ m xs , oWirrU ^>1" r 1 -^ I'y J 
• So>Jl fUsrSn iilak' vUJ oU»-J i-Vj 

-W»V, olJy^V'j -W) •• U» ikJj, J-iJ IxT 

. oVj^iii j^iJi ur v-^ 1 

R»l« Of Mi- ly*f]l ^ J* Jydlt ^+SJl Jj>Jl i-V £* |"V 
Ji-fo Jj<Vl J*, j! «il_. yjj$y i»l — ■ jl Xy j,, i_Jl y } . gnlion (Rm) 

j.^f^jyLiRm rJtfii.i cr ^. jh> > ' u_a i*t> v> j* 

. J> wT^iJ u_J > j^wJl jxl> 

> *** r>j** ^>111 - V 

Low - Voltage Electrophoresis 

iM-h *** *r*J CT’s* 3j> Lu j, 

^> J-*^ ^*J ,/ JU * jU*l »/ ' L tr J ‘ ‘ vJ*j j 1 >Jj^f 

*UJ* ^ (J^ll j^J» V , t^LL. V ^ j£i ^ o/g jg^ 

^ J‘> ' • ■ La o * jW-gi y 

oJ^Sj « J ***““ B"“h p—j «->** gOl £->y ^ * Jjl ^ cjj/fly 
jy^‘ ✓uui ^-o •aiyvJ^^ji ,4, , v v* g 


YT 












sji ^ • *jj^t »4 *>• f ^ 1 

■#£' ^ ^rW^J -W^l >*> «/ i*Jl £>* Uj . >T>i *+*- >-Ji 

• Jr**** 

.Ukil ^jp ^ i</tcJl ► 4 i1 


o^s^J' J^J ^ J~*j J^ J>- ^ ^ M C*^ ri • ^ 

^Jl a|jU ^U»w-lf 0I4J. JJUJ ill jll\ Jyt Densitometer i^jjl Sili£M J^*-' 
jJLliUlj-.,^ tfaU-I jt Jr^jM C-oT Transparcntiaer* liU-i Jjj 

• U >J 

J-jyilT ^P-f Carriers IL.U- ^ lii jjLLJl Jjj* 

-Lij 1 Electrophoresis in Gels J^a jJ) ^^Ip ,yy^Jl * i O^' C .,*- Gels 

. >iu 1* 4 > r^-‘ 

Low - pci jl*S'l -ii jt 1 liJl Va* Polyacrylamide Jjj* J-X-i-< J&y 

Jt^ 1 j* J*^> (•**=-' ^ • Agarose Gels j cent Agar 

1 Gel Slab jJU j j\ Gel Columns* LL^pt j Jj^ll Jiy * 1 ,*^ Ijr^ 

4-ip jULil Disc Electrophoresis 

sj^pS' 1 ^ . J>\j*yyto at *&4 jl »^ ^ 

W V s * */* *3 . ^-f %• jbft Wii cjy •• • jW aiA 

j 0 -ajl ;>4*-t X*-f ) Isouchophocesis jU* f-^-o 

CL> — . jlj Jip- ^ tiluM cAi*Sll 0 Uj y < Electrophoresis 

U^l »X^» * i^S jJJj Oa< Qp> W* J/V *_>^Lp-Y 

J-m ^ JiUT J| < yiiiJl oUL#y Jt-^j J-" 
oLL-^iJl ^iUj oUf>*jll oUpI— - j oUy^.JVS' UI4JI 

. cr JJl oMu y ^ l«4(U Uj cJ^Jy 
: Immunoelectrophoresis ^Lm iljwj ^jfLM SjjklM - T 

^3 • vW J<> £• ^-tjyir^V' U> H « sO 1 ^-H 

^jlp J^lp- J-p^i . Immunological One ^pL- ci^l* U 

oLS" yi' a_> Antibodies iaUk* ^L^-f k _^lp !<>>»•) aLp- 

i oUJj^U ^ Grooves jl ol>i J ^Jh 3 j^ ,>- 
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owVi l^i J-te >LU j, . ol >Ull f ^_JUU 

^ Wj~ u.>* «ysu i— *> jr ._ yJ SaLjail £. Antigens 

Scto- ^1 <Af J> *jn*^ jW Oe^y J] 

. Physicochemical iy v^r J^U'w j' • logically 

Thin Layer Chromatography ( TI.O 

(Ismailov & Schraiber) j^llp J* J* '•!* J ^ 

J II* Jfcy . a,-Sl & jf’T fUKs^l, UTA fU 

£— N^oA i ol ^.Lp Stahl UJ* ^>- .iL*— w >i*- *!>L-J'- ^Ju- 


( Kufner^U^' oL-ly iyUl oYaUl' v « w<r **& l-U li. Vui L^^J 

jt } c \*-j c \j£ L^UJl jl iUL»%W Sadi o~-.uo-»j & Schle, 1979 j 

nj ^ 1 ‘ j ^ Jt^ 1 ^y>o 

Multi- jt Horizontal ^iaYl jt Descending jl Ascending u*L*jl yjlad) 
•>fd llU*j i ^ •, To ^U-Jl Jy£* J Stahl Jui Ji y « . U**j p4e 

^ii u*^, (ft .a—, c w*jH J* j-ua ^ ^ v* 

»>♦* jfti> U* ) f «^ \ • J* f »U > • ja l4^r ay TCL 
• ( W— f'yfjAi ' * • Jl ' Cr* Preparative (^U# 

CJlT oj aljl oU* v— a- J* Sorbent yWI 

0) l+jla-* jJ i Hydrophobic till iJ\a jJt- jt Hydrophilic »'I\ ^ i_JVa 
j\ oLjIil £• l+ipUi Jl_^>-l |*j < Neutral iJaUi* .1 Basic ,\ Acidic i*^-W 

i iJlJl *1a\pJ>\ aljl o>y 4,U«j i ii-UJl ia'Ii 

Ji^U i 4 a, — : Lipophilic jj_*AlJ a'^*J _ 

• -V* Jy - < ^ > 

Jy 4 C-L-4 JaLy jj,!— < _y,L- : Hydrophilic *L*1! L^ 1 a'^Ji _ 


^Ui oLH* ^ jy-LJl ^lAao-1 Vjt .UjJI ^ij 

vJ^-J JW ^ J ^ * lX ^ 1 ^ ^^- Jl s-r-j 

r J Cd ^jkii ^ oij « jy yUj/ii 
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. iiU* jU^l _ 

• ( v* ' • ' ' ’ ’ ^ ^/* - 

. j*UdJ ,/*>! iuJi ,»**» <!^> - 
. wLTii _ 

* c^; jl j* ^ r [J ^' - 

• > - 


aM -U‘ 
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oiun jJ, ^ys-yUj/Ji ^^1 *»j>i < i • j*a> 



(G) • Ji-UJI ij\il *-U» «i«Ul /r iJ jfj >Jl l'u-l jl-l< ji) 

if*+ (N) < Sorbent Jl U> J il*\j i>L*S Gyj%uro (Ca S04) ayj Jj ^ 

i fj>y\± tot Jo ^LiU jJa ^ (F 254 ) * «Vj Jj-V< Normal 

(UV 254 nm o-^. UV Ji-t /*< J-J* Je 1 * «JJ *_>La- (UV 254 ) 

. tot i* r J>, UV Ji-J J-* w g> OJ c>U> < 254 ♦ 366) 

. Basic (fJ*\i (B) « Acid U- (A) « Highly Pure ijlcJl Jlo (HR) < y-ylJ m 
p^OXT • 1 > *Xt • 4 T *xt • , t *Xt • oLL U* TLC - Plates JtfJ .oa ai^y, 
.*-tXA ( Pre • Coated Plastic Sheets p-\ • *Xt • iJLa^ ) 
^U*>aVI iaU -tji *, A- t ^ U R F pi k--< ^ JjJj 

TLC- y, *!JJU jLf-^Jk f\j. + • : -.1 J* C^— 1 * - * Adsorbents 

iT yjl JJ ^ j-X*^ ) pU« j-u ^ ii-UJI odl i-u j* jji i Spreader 

( «*&Ll ifjjJ Jr» J* ^ ro ‘ if ( i *>^ 1 

■V** Oaj ^aiJ, . ^ilj bU £, ( <JU>J pko jl ) J—Sjy la JJa ol>l £. 

oL^ j/; iaUj . VUa^I ^ ki£j jfla> ^ • sJUl iU-Jl 
o.W -ll oL^iii jt L5" c J'y-yUjJl J aLi > aL>UJI ajl *Ia 

- i«* j 

djU ro « ^ j|^ f * * ■ — < J 

Flame Ioni- «k«ly U^* / j-Uy * j* ( alyli > Coki* jl • ^j>yy 

^ i>y-^ ^ v jS S £ ^jLiiLf } Xij^jiyiys^' } 2J,, °° Defection 

. (UV) v>-i* Jy JaJ 

^U-JV ix^oVl jf- ii^Ji lia <p_-l — TLC y b^JI joLaa ^ 

i r iJ ; y*i' olj^lsJ O^Soj 4 j$jj\ 

SjIyJl Jo ^ Ai ^Jl tfyS.% J - 

j( V) . iJyJl Ola^.1 > . jMJI ^ ^T. <yjl ^ y^> 4JU>1 

J-V i-Aill U^Jl XiiJ Jo >\>» 0^1 Jyl^U 

^JLT jl, . Polymers iyJA\ ^k-Ji oLT>i j» UJl j( ^ oU Ul>| 

aljl a. JoUs oiUTi^ o'yJ jUic-*i ^ iUU*« odl jufc 

^1, . *-r ->w * } »W* iip*iil jJUj 4 Cf>-Vl 

Jjly- Jo Developing Tank I U5^ . <ma»oII oLLkSl 

• 0 “*-^ *r > J O*" ^ 
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jili: ) i^-L-VI SftU Jl ^ ji -^ 4 jJ £r> -vi ^iJl Tailing J-i; 

Ioa Ul t ^fill flkJl L*<*>L* ^-XaJ yj 4 ( ijrZjk) iilil » w-^Jd.1 i 

4 Jail 4 JAc- 4 ^~a*l>- < lJUtf-U »l_^- ) 4-a*-d\ otLWl y-f £ y jL^-U pl!*J' 

r \M~\ wJj^i t «<UJl Ja* y i^uil iiiil .*JyO} fj lil, . yd w^I- J ( Jai; 

j^j j~*-> « c*. iib * (Liii jit j«, 

j iSj*j (**■ J-UJI (* (J 

(U UJJI J* v^iil ,J b] . xAJ» S> iJU*U iy^A ol— ^ jt jl) .1*1 
0 b-° ! ’ ct’j 3 ^ ***^ *ibbJi >*- CaJkz^. 

i^-L J^u ^ - .jU* >*■>- ^-io V<dU< 

V** j\~* olyJl ^ U i^i^Jl J^k< j! pli, yLa^Vl 

• J^- ^ ybaoVl U> J*ai, l+u-y y- oL-Jl 

oUUlj ^Jl *Wty oVbil y ^ j TLC ^USj r o^l, 

ol^M'j ‘ olii^j **■*•» 

il^ll 4 ^>JI obLall C/*Ui * Jr*£ • J^jy* ‘ * *d! i^Ull 

4 -<i^\ obLiil 4 U^VI yU*-^l 4 L>iJl Jl * *JU\ i^Ul 

* g .... djAJj \MjS-) 

oLi^ridi y ^LJl ^C* y c? 710 

il^l Jj^Vj « Ja~j)l ^ G- Lih>v 4 i ^SS\ jtXlA l 

S -^ ? <% t /^ 1 »/ 1 Sorbents 

<ib /-ill ^b- SJ^ TLC VA, C^J . TLC ^Ul 

J'} ^ -**^11 j>d) dUij 4 >-l^ o^io ^b, 

^^WJI oL^ L/j J, >^dlj . jW^Y 1 Js^j ^-bJ! al/l * *>d 

*bVl ^U UJail jtij jVl 11 ^ASl } £±\ 3 ^—Ub 

4 Nano- TLC yUJ* } High Performance Thin Layer Chromatography (HP TLC) 
^ jJ^Ji I. 4 J ( ^L-^Vlj >r>dl ^ ) i>*jl o!)Ul j^b ^1 
Jil HP 1 LC iSX* s ialor jSf « G*. 

gtA 1 ^ ai “ l L-l . ^^^ 1 * o-G * 51 

(^^11 • • — Y • •) viw-iJl jy iaiSf» ifx. ^ jt 4 <>uyl V* *-t • • ) ob-jl' 
HPTLC ^^*1 ^Jl lia j } . v^^JU i-J 4 d^JU oLT>l ^ 

>--» '-') Gjt yycj J>j j (j^o-Y) y^-w Lil — -yj-d! ^ 

I4JP Jt .'S) 1 rr Jj L^ili (|^ \ «X N • ) A>-L-. 



j,xi* sJ i ^Ull J-aaH Oi . aU-il TLC ii> _>U>t 

(C8, Cl 8) Reversed s-r^ IUU- Ay TLC y US' . <>yU TT— oO 

. U#oi al^Ll *1** J^! J Phase 

i Cohns Chromatography ^ j*.ylU j^iJI <>ux*i i Uulj 

. x^J jLy-jkj/ J-» Vy /j 
. p j fc lJl iaU _ 

• V* j*Oj £> - • a ^* ^ j J> - 

. ( ^U-aVl JU l^IaLj ) k»y - 
a^**l 0 j£/ . ix**Sfo Jljbf £• i-U-lj iaL U.S' ^JS jii 

u> J^iji »y J>b ^ lu*Sa ojUi /, . J-P-I «u^ J>VI 

. j^mJI ^ki* v-L. ial^ -Wj* * aj**Jl ^kx o-U* *> 

L^yVlT JaULl ) Urki J) UL-JI ^Ua,a* kU,! ,—L, 

&***) frfS'/to ***** svrjtrM -Wju ° b V** *1^ 

^ > ,sl-> jijiu <>,« (p^inr >gj>,( 

• VW 1 V ^ ,/“*•* 

U v^-^y feU £• Ua^-U* kjU> cAif* ^ iaL. JSj 

^ < vi% ^ </ *s^> x» > >/ jrt esi>Ji j*<~ j— * 

• w'* Cfj^ J* 1 ** J' 

.^L^-J\ >4^-^ *iXyJi «**•» sf>J ja i;i/Ji a-j. >u~i< 
U-^»V y < j,l;J JjUj -Uy? ./X > iik*l J— ill j> r .fa: ■:, 
i - i > 11 cJ->jJ yj>* V'^-y'-j/* •^'X* x S) • M/rjVlrfl 

— fly*jjUjj&)l j{^0 j . . w^ilt _ iLUJ' ia'dl ^UxJl > 

US' * 4,-Sl G*. f^S* ilaW iaUS* jkldl 

1»>J cJw-* ■ J*KX»> v^l, ()r ja oi .y/ } r~a ^ Ji 

j->y Jij < iiu*- jyJj jiwt, Ab-^» j! j- i* . f^ii" 

. ii> u»*Vl cJS" lil v<Ju ^ UU. ,1 ol>- 

• jU jl jy-y • ■■M'- i Q>= — • *ui»j i»ui j»i« — . i i« i -i £*ji f it2iV, 

Hill j.>i- fA ^U-J y >» ; ^iy Jj, ^li J Ojk, iUiTj 

i aj ^ . t>. c-ir iij >ui .^j _ ys — ji . iUuji 

iUidi jkuii ^5 iai-w jt ay. yJ ju-^w y < jy ; tSu cJ= 



. V-L. 0^1*4 V* 

olw jiO-iJ y ^/f-yU|P l-u_*l f.i k: „t 
. oLT>l ^ yTj . v^Jl 

^Jir r ^-, «iu < TLC j ur ) ^1 J>aj a^ fJ # <a « l ur, 

. ^ ^oiJl Ji s2Jl ^ ( TLC^ UT ) 

^>j/a Sx»*f v J^s-J Liquid Chromatography JftJ* ^yl^-yUj^Ai 

J* < S-^ jt )/li.Lyl.^« iLUH djUj >Tfy Jl>Vl Ub*l 

• C** l * 

CA- ^ 1 j*j * Liquid- Sol id (LSC) wJu* JJU _ \ 

. p>*-^L. olS^L- * 4>- CJU LU^i 

. y-» ^;^->J i IU- ,yi ijU WJ cA*i- 
V*j < uI;k« ^ vj < Liquid-Liquid (LLC) JJV— jTL- _ T 

X^' ^ 4 jpUUl ,>k-j)l ^ *_>^l f 4*c_j 

. g- jit il^'j la ^ ^ * M 

W~ jTLJl j>» . ^U~a» r UiuT Reversed Phase (RP) _ T 

jTUl jjiJlj 4 /*- JA-j - T Vj * *WJ j>J* i jaoli 

.(Cg.c^o^^jA^^ig- 

• ^ J>M - * 

. Oe) Permeation (OPC) J*Jl JU; _ © 
Mobile ( £*1^ ,/j 

J-L«m 4 il ^jdl j^kJJ ja-Lifc ix^-* 4 ( _lH^ ) -* - P h *** 

jjki\ i+r* J-*-^ <*-j> ^yH) * l *Li£Jl hsj*j& 

. a^ y c*liH J-jH < U>i ) ol**- ±*j> « ilyUl 

J^j jt J*. £ji,J f j*)l J-a-*H Cjj iiy— L— ♦* w-S* ^ J-»a -UPj 

. a&yi ^ f*r u/* J ‘ ^ d* 

« j, u JIU ^ > «JW J- 1 ^ </-j 

. i y^s^S}s £js- *j* -k* ^ J> r- 1 - ' 

. Cm J^USj olt^dl J> ^ Flow Rate w-iil ^ iaLj, _ Y 




. J^UI ^0 yl* wwili Mos - r 

f A— V* J* l+bVj ^ C/L-T^l J^-i* «*r- 4tf -JU& iJyJl - t 

. Detector 3 y VjJa* 

. o\-T yi) £*/■ -Py 4 ^ ctMl lalll oL^*- y*- >-* - ° 

^A4_»wL— ^ al Wj^yUl r U > .-- 3j . j— T — r S' jjkS fJ dA^3 Up j) 
High Pressure (performance) ( J»«-3 JU y\ ) #bSfl JU JSL3 ylyjApjj&t 
J-i-> y*- 0 ) 1 * . gildl J>j 4 *bVl y»y 4 Liquid Qiromatography (HPLC) 

. -bo> c3 ay3 y i c,Jl y C*- 

Exiemal yr>- SjJaLl oLSj! j**-a Jp 3yJ 1 yy 

Jp yVkJ* .UJo— V y * Internal Standard ^_L*b J Standard 

} ^r-y>Jtr^r-l ^ Detector Jp ajjyji ^ >1 jl . f\sSp 

tM' } j&y HPLC ja jL\ ja Fraction *>>- Jp Jj~p* 3 jt . l<y-Ja 

• Denvation olL^. J~y jl W» ^ } 

>y** J-+k J « Detector y a^P ^ /jl* Up J-^< Jij 

«*iO 5-Uiy 00 a^ 4 UV-Detector a^Jl< Jy 3i^r oJJ* 

* 

*bV\ i-Jla LflTj i ol ,wi > cAp- 1—1 w-*Uw o l ; >»'«U ^\— j 4* J-^r U3^ 
oU^Jlj W^ 1 .yUa-fy oU-U^J' J oij 4 s^S y] I Vjy^Jl 

- U >J (>— 

<-iLSUj ^ JJL3 ^y _Ui>^ yj Gas Chromatography ^jUM yl yr/^y^y 
y^r Jft-3 U^ 4 <-1 p ^yyJI Ojl * ■•«*» > oL^Jl ^a_ij 

Gp- Gy*- yi< </jUJl y'y-yUj^l, . JpS'l jj^ ob oLT^L 

^ * r*~° • • f'yjA' ' * ^ u >^ y ^ o 4 

j£y£+* T - ' aj-iJ- y Gyrv>- ^yJ: jj ( Ja( ^ HPLC y 

L»J\-4» J) Vjl J<j-£ 4 aj-^3 Jp( y i»lW iala- J^U- 

Jp 4^ yj , ( i,\> olii^. JmJ U>j Jy-V* jt ) oljUJ 

j\r Cu ) < <£)U)i > iiyoii y, u olt>i ^ o*juu 

y * 3 * oUi^_- ob 4 ay-Jl . (^UU } 

jt\U^ |*y4P ( J*LJ» Jjkfc ) J3\-y oLU. iSjJ' ^4P JU jy_* 

ay3 J^Ul' *ayr *JiyJ . IjIyJl L^pL-pi- J»yj» *lS- 






^ j^* ^ UijS» <iy*j 

. Detector ,JUtf’ i ^Ikdl 

}' } ^y/ ■^-^t J.1S j5 tlj- J.UJI ;UJI y, ,_JJIj 

U Jt> ^ jUJl ^ T..gu i.'y- ^ L>; jl fJ5 U 

-M 1 J^S . >-Ui J, ^ . D^llj ^TLJ >JI JfD L i-^ 

U >*J r *.° - \° J* W*J> £jl* . _iiV£Ji ^ v->. J* J.UJI 

y >^l ./ *-*-*-^ 1 A> / ,rU-j v_~L*> y » j ^ \ • - Y 

jt OjS^-J ^-oT ^Ik, > SOU . J^tfLUl. J^dl JyJJ\ J, L^VT 
jf ^ y vWJ 1>LA-. UUKJI Ul . ^Jj* JfJ I 

. -*ill >V-U jfklJ jt y ‘T-f^ Vy+yjtf 

>0 -A— ^ J ^j-Wi J>1>— .U^-L< iijUil 

(>♦-; 'i'Uw-j olaLk-. ysiLU ^ i-jjAiV 

J^O ,J ^ ^ • <U >- j>U>lj oV^Tj <J^ 

- Vjj/^i EVr* «A 
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